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Background:  After  primary  total  hip  replacement,  aseptic  loosening  of  the  acetabular  cup  is more  common
than  loosening  of  the  femoral  stem.  Removal  of a well-ﬁxed  stem  adds  to  operative  time,  blood  loss,
risk  of  bone  loss  and  fracture.  There  is  limited  evidence  that isolated  cup revision  can  be a  safe  option
in  revision  hip  arthroplasty.  We  question  the following  regarding  the  unrevised  cemented  stem  after
isolated  cup  revision:  1) Does  the  unrevised  stem  require  revision  after  isolated  cup  revision?  2)  When  is
the stem  subsequently  revised?  3) Why  is the  stem  subsequently  revised?  4)  Do unrevised  stems  exhibit
radiographic  loosening?
Hypothesis:  We  hypothesise  that  after  isolated  cup revision  most unrevised  stems  do  not need  subsequent
revision,  and  that  most  do  not  exhibit  evidence  of radiographic  loosening.
Patients  and  methods:  A retrospective  analysis  of all  patients  who  underwent  revision  of  the  acetabular
component  only  during  revision  hip  arthroplasty  between  March  1970  and  July  2013  was  carried  out.
We  assessed  survival  of the unrevised  stem,  reasons  for  subsequent  revision,  plus  radiographic  analysis
for  stem  loosening.
Results: Two  hundred  and twenty-seven  hips  were  included  [215  patients  with  an  average  age  at  the
time  of primary  surgery  was  47  (13–70)  years].  The  Charnley  stem  was  used  in 161 cases;  C-stem  65,
Howse  1.  Average  time  between  primary  surgery  and  cup  revision  was  15.9  (1.6–33.4)  years.  Average
follow-up  for  all stems  post-isolated  cup  revision  was  6.1 (0.1–30.7)  years.  Twenty-eight  stems  (12.3%)
were  subsequently  revised  5.1  (0.1–12.6)  years  after  the  isolated  cup  revision.  Reasons  for  subsequent
revision  were:  aseptic  loosening  (10);  infection  (8);  dislocation  (6);  unreconstructable  joint  post-loose
cup  removal  (2); fracture  (2).  Radiographic  review  was  possible  on 140  cases.  Five femoral  stems  were
revised  and 2  others  showed  evidence  of  possible  radiological  loosening  but  were  not  revised.
Conclusion:  To  our knowledge  this  is  the  largest  series  showing  that  isolated  cup revision  in the  place  of
a  well-ﬁxed  cemented  stem  is safe  and  is  associated  with  ongoing  good  long-term  survival  of  the  stem.
Level of evidence:  Level  IV, retrospective  case  series.
© 2015  Published  by Elsevier  Masson  SAS.. Introduction
Acetabular cup revision for aseptic loosening is much more com-
on  than stem loosening in revision hip arthroplasty [1]. In 2013,
he United Kingdom National Joint Registry noted that 30% of sin-
le stage hip revisions involved cup revision only, whilst only 14%
f revisions involved isolated stem revision [2]. This differential in
ongevity is likely to be explained by the different modes of fail-
re of the 2 different components [3]. The presence of a well-ﬁxed
emoral stem, providing adequate leg length, offset, anteversion
∗ Corresponding author at: Unit 17, 80 Wattle Street, Fullarton, SA 5063, Australia.
el.: +61 452 379 316; fax: +61 8 8222 5882.
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http://dx.doi.org/10.1016/j.otsr.2015.08.005
877-0568/© 2015 Published by Elsevier Masson SAS.and stability provides a good argument for stem retention dur-
ing cup revision. Reasons for isolated acetabular cup revision in
revision total hip replacement include aseptic loosening, wear,
instability, fracture, and cup malpositioning. Access to the acetab-
ulum for revision surgery can be hindered by the presence of an
in situ femoral prosthesis. Removal of a well-ﬁxed stem adds to
operative time, blood loss, risk of bone loss and fracture, whilst
bearing in mind that revision stems have poorer outcome/longevity
than primary stems [4,5]. Removal and reinsertion of the cemented
femoral component has been described to aid access to the acetab-
ulum for revision with reasonable results [6].Although previous similar studies have reported good outcomes
after isolated cup revision, these studies have been based on a het-
erogeneous cohort of cemented and uncemented stems [7–11].
Data focusing on a narrow range of retained cemented femoral
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(included in the 28 stem revisions). Two other cases showed evi-
dence of possible radiological loosening (zones 1, 2 & 5; and zones
2 & 3, respectively) but were not revised, due to a lack of clinical
Table 1
Reasons for cup revision.
Reason for revision Frequency
Aseptic loosening 208
Dislocation/instability 11
Poly wear 7
Fractured socket 182 L. McGonagle et al. / Orthopaedics & Traum
tems is limited. Therefore, we performed a single institute study
ocused on a large cohort of patients who underwent isolated cup
evision in the presence of a well-ﬁxed cemented stem.
We  reviewed our database to answer the following questions
egarding the unrevised stem after isolated cup revision:
does the unrevised stem require revision after isolated cup revi-
sion?
when is the stem subsequently revised?
why is the stem subsequently revised?
do unrevised stems exhibit radiographic loosening?
We  hypothesize that after isolated cup revision the vast majority
f unrevised cemented stems do not need subsequent revision, and
hat most do not exhibit evidence of radiographic loosening.
. Patients and methods
.1. Patients
The local arthroplasty database was searched retrospectively for
ll patients who underwent revision of the acetabular component
nly during revision hip arthroplasty between March 1970 and July
013. Patients were included in the study if they met  the following
riteria:
isolated revision of acetabular component revision during revi-
sion hip replacement;
ﬁnal clinic appointment ≥ 1 year after cup revision.
Patients meeting any of the following criteria were excluded:
previous femoral stem revision prior to isolated acetabulum revi-
sion;
failed to attend follow-up clinic;
stem temporarily removed to facilitate acetabulum exposure, and
subsequently reinserted.
.2. Methods of assessment
A retrospective analysis was carried out utilising paper and elec-
ronic case ﬁles, plus plain ﬁlms and electronic radiographs from
he local picture archiving system (PACS). Age, gender, operation
ide, stem types, previous surgery, primary and revision surgi-
al approaches, postop complication after primary and revision,
eason for cup revision, duration between primary and revision
urgery, duration between revision surgery and latest follow-up
ere reviewed. Evidence of possible radiographic stem loosening
f the unrevised stems was  described using the grading system of
arris et al. [7]. End points were ﬁnal follow-up (minimum 1 year)
nd stem revision (including those revised within 1 year of cup
evision).
.3. Statistical analysis
Kaplan-Meier survival analysis was performed on the unrevised
tems. Stem revision was considered the end point. Ninety-ﬁve per-
ent conﬁdence intervals were calculated. Considering the limited
umber in some categories, we were not able to perform a Logrank
est to compare survivorship.y: Surgery & Research 101 (2015) 781–784
3. Results
A review of the local database identiﬁed 227 cases of isolated cup
revision, in 215 patients. At the time of data collection, there were
32,524 primary and 6155 revision hip replacements in the database.
Twelve patients had bilateral surgery, (72 men, 143 women) 115
left, 112 right, average age at the time of primary surgery was
47 years (13–70). The cemented stems used were Charnley 161;
C-stem 65; Howse 1 (De Puy International, Leeds, UK). The surgical
approach was posterior in 3, transtrochanteric in 164 cases, and
unknown in 60 cases.
Average time between primary surgery and cup revision was
15.9 years (1.6–33.4). Reasons for cup revision are outlined in
Table 1. In all cases, the cemented stem was  found to be well-ﬁxed
at the time of cup revision. Average age at the time of revision/ﬁnal
follow-up was 68.6 (24–93) years.
Radiographs of acetabular cup aseptic loosening and subse-
quent isolated cup revision 13 years after the primary operation
are shown on Fig. 1a and b.
Twenty-eight stems were subsequently revised after isolated
cup revision. Kaplan-Meier stem survival is presented on Fig. 2.
Stem survival after 30 years was 68.5% (95% CI 64.7–72.2%). Stem
revision was performed 5.1 (0.1–12.6) years after isolated cup revi-
sion. Four stems were revised within a year of cup revision. Reasons
for subsequent stem revision are outlined in Table 2. Comparative
survival analysis for the different causes of revision is illustrated on
Fig. 3.
Radiographic follow-up was performed on 140 cases, due to
limited availability of plain ﬁlm radiographs taken at the begin-
ning of the database. Of these patients, 5 underwent stem revisionFig. 1. a: aseptic loosening of acetabular component pre-isolated cup revision; b:
post-isolated cup revision.
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Fig. 2. Kaplan-Meier stem survival analysis.
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ymptoms. Otherwise, there was no evidence of implant migration
r loosening. The duration of radiographic follow-up in these 140
tems post-isolated socket revision was 5.7 (1–30.7) years.
Amongst the 199 stems that were not subsequently revised, the
verage follow-up was 22.4 (8.6–43.1) years post-primary inser-
ion and the follow-up after the time of isolated revision of the
ocket was 6.3 (1–30.7) years. The number of patients followed up
ong-term post-isolated cup revision is outlined on Fig. 4. Compli-
ations amongst these cases are outlined in Table 3. Forty-seven
ther patients underwent isolated cup revision in the presence of a
ell-ﬁxed cemented stem, but had less than 1 year follow-up. This
s because they were lost to follow-up (n = 34); revision surgery per-
ormed within 1 year of data analysis (n = 7), they died (n = 3), lived
utside the area and had orthopaedic follow-up closer to home
n = 3).
able 2
eason for subsequent stem revision.
Reason for subsequent stem revision Number (< 1 year after cup revised)
Aseptic loosening 9
Infection 8 (1)
Dislocation 6 (3)
N.B. 2 of these had the initial cup
revision for dislocation
Unreconstructable joint post-loose cup
removal
2
Fracture 3
Fig. 4. Number of patients with an unrevised stem after isolated cup revision versus
length of follow-up.
Table 3
Complications in cases were stem was never revised.
Complications not requiring
stem revision
Number Requiring surgery
Aseptic loosening of acetabular
cup
14 14 (all cups revised)
Dislocation 16 3 (2 cups revised, 1
head changed due to
ceramic head fracture)
Superﬁcial infection 2 0
Protruding wires 1 1 (removed wires)
Haematoma 1 0
Foot drop 1 0
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. Discussion
It is expected that the rate of revision hip arthroplasty will dou-
le by 2026 [12]. Revision of the acetabular component only is
easonably common, accounting for 30% of all single stage hip revi-
ion procedures [2]. Despite this being a relatively frequent form of
evision hip arthroplasty, there is limited outcome data on how
ell the retained stem performs. This is an important study to
etermine if isolated cup revision is an appropriate procedure in
he presence of a well-ﬁxed stem. To our knowledge, this is the
argest series reporting on the unrevised stem. It focuses solely on
emented stems. This retrospective study on 227 cases supports
ur hypothesis that isolated cup revision is a safe treatment option
or managing isolated cup pathology in revision hip arthroplasty
urgery. Although most patients will require no further surgery, the
ubsequent stem revision rate of 12.3% means that the prospect of
urther surgery should be discussed with the patient when revising
he cup. This total stem revision rate is higher than other studies,
lthough several of these include a mixture of cemented and unce-
ented stems, which may  limit direct comparison with our study
7–11].
The main weakness in this retrospective series is the lack
f radiographic analysis on approximately one third of cases.
he lack of storage space at our institution, plus the subsequent
ntroduction of electronic picture archiving and communications
ystem (PACS) meant that many of the radiographs of the ear-
iest performed cases were lost/destroyed. The lack of clinical
utcome scoring in our study makes it difﬁcult to quantify the
egree of improvement post-isolated cup revision. Neither of
hese limitations detracts excessively from our study, as our
rimary outcome measure is stem survival post-isolated cup revi-
ion. We  feel that if subsequent clinical/radiographic ﬁndings
ere serious enough then further surgery would have been per-
ormed.
In those stems that subsequently require revision, the average
ime of 5.1 years post-cup revision is similar to that of the average
iming of subsequent femoral stem revision. Although Chen et al. [7]
nd Kim et al. [8] report no subsequent femoral stem revisions 6.3
nd 5.8 years, respectively. Other small studies have reported stem
evision being required at an average of 3.3–8.6 years post-isolated
up revision [9–11].
The most common reason for subsequent stem revision in our
tudy was aseptic loosening (4.4%). This rate of aseptic loosen-
ng stem loosening post-cup revision is similar to reported rates
f 3–5.2% [9,10]. There were no early (< 1 year) revisions for asep-
ic loosening, suggesting that no stems were erroneously labelled
ell-ﬁxed at the time of cup revision. The second most common
ause of stem revision was prosthetic joint infection (3.5%), which is
lightly lower than that reported by De Thomasson et al. (4.5%) [11].
islocation accounted for stem revision in 2.6% of our cases, which
s slightly higher than the 1.1% rate reported by De Thomasson
t al. [11]. Although dislocation rates in other studies varied from
.7%–8% none of these studies required stem revision for disloca-
ion [7,8,10]. Of the 140 cases that underwent radiographic review
[y: Surgery & Research 101 (2015) 781–784
without subsequent stem revision (135), only 2 (1.5%) showed evi-
dence of possible radiological loosening. This is comparable with
previously published rates of 0–3.4% [7,11].
5. Conclusion
To our knowledge, this is the largest series in world litera-
ture with the longest follow-up of unrevised cemented femoral
stems after isolated acetabular component revision in revision hip
replacement. It shows that isolated cup revision in the presence of
a well-ﬁxed cemented femoral stem provides reasonable longevity,
199/227 (87.7%) at an average follow-up of 6.1 years post-isolated
cup revision and is worth considering pre-/intraoperatively.
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